Background: Implanted ports are frequently used for patients with cancer who require IV chemotherapy. In addition to verbal communication with healthcare providers, patients with cancer may benefit from written information. Objectives: This pre/post study evaluated the effectiveness of an informational booklet by improving knowledge about ports and assessed the history, need, and preferences for information. Methods: Patients with cancer who had an implanted port for at least six months were provided with an informational booklet about ports. Knowledge about ports was tested before (T0) and after (T1) patients read the booklet. Information needs and preferred sources of information were also assessed at T0. Patients reported their opinions of the booklet at T1. Findings: The sample included 129 patients; 49% were male, with a mean age of 59 years. Most patients want to receive as much information as possible, preferably before the port is implanted. However, 43% of patients reported they had received little information about ports. After reading the booklet, patients' knowledge, which was measured with a validated seven-item instrument, improved from T0 to T1 (p < 0.001, effect size = 0.689). Oncology nurses, by providing written and verbal information, can increase patients' knowledge about implanted ports and their confidence in caring for their ports.
ffective patient education and information are increasingly necessary because of demographic and health transitions, which are changing the landscape of health care. The crucial role played by patient education is associated with an increase in life expectancy and a decrease in mortality, with the increasing prevalence of chronic conditions like cancer. In addition, cuts in healthcare resources have reduced the length of hospital stays and decreased nurse staffing. Education is effective when it enhances patients' self-efficacy beliefs by activating empowerment strategies, so that patients play an active role in managing their conditions (Germino et al., 2013) . They also have increased autonomy and satisfaction (Papadakos et al., 2014) .
Patients with cancer need information about different aspects of the disease and its treatment, and nurses are important providers of information (Koutsopoulou, Papathanassoglou, Katapodi, & Patiraki, 2010) . Nurses in this role may help to improve quality of life for patients with cancer and contribute to cost reduction (De Lorenzo et al., 2004) .
Providing information is not always a standardized or simple process for nurses. Healthcare professionals' beliefs about information priorities often differ from those of patients' (Capirci et al., 2005) . In addition, information needs vary according to patients' characteristics, such as age (Pinto, Chaves, Lourenco, & Mari, 2004) , length of time since diagnosis, physical condition (Sainio & Eriksson, 2003) , and income (Al Qadire, 2014) . Therefore, a careful assessment of patients' preferences and information needs is crucial for effective improvements in health literacy.
Many studies have investigated patients' information needs and found that most patients would like to receive as much Downloaded on 12 10 2018. Single-user license only. Copyright 2018 by the Oncology Nursing Society. For permission to post online, reprint, adapt, or reuse, please email pubpermissions@ons.org information as possible (Al-Amri, 2009; Cox, Jenkins, Catt, Langridge, & Fallowfield, 2006; Piredda et al., 2008; Skalla, Bakitas, Furstenberg, Ahles, & Henderson, 2004) . Because patients are usually discharged home after short hospital stays in acute settings, care requirements must be met at home by the patients or by caregivers (Camp-Sorrell, 2010) . However, patients often return home from the hospital without all the information they need to manage their condition and the consequences of treatment (Kinnane, 2012) . Therefore, most patients are not completely satisfied with the amount of information they receive (Li et al., 2011; Rees & Bath, 2000) , whether it concerns different aspects of their disease, medical tests, treatment (Husson et al., 2014) , self-care (James-Martin, Koczwara, Smith, & Miller, 2014) , or aftercare (Beaver et al., 2010) .
Because healthcare professionals have little time to provide information to patients, giving written information is one of the most common aids to verbal information (Rutten, Arora, Bakos, Aziz, & Rowland, 2005) . Several studies reported that patients with cancer benefit from written information, in addition to verbal communication with healthcare providers, when the written information is personalized (Shea-Budgell, Kostaras, Myhill, & Hagen, 2014) and easy to read (Piredda et al., 2007 (Piredda et al., , 2008 . Researchers who performed a systematic review recommended a combination of verbal and written information to patients and their caregivers for standardized care information and to increase knowledge and satisfaction (Johnson & Sandford, 2005) . In addition, patients may neglect or misunderstand verbal information, so written aids provide continuous reinforcement and increase knowledge retention because patients can read leaflets or booklets again at home and discuss them with relatives or friends (Boundouki, Humphris, & Field, 2004; Chabrera et al., 2015) .
Patients with cancer often require long-term central venous access devices (CVADs), which facilitate the safe and cyclic delivery of IV chemotherapy, blood transfusions, and blood tests (Gallieni, Pittiruti, & Biffi, 2008) . Some patients may need indefinite venous access for palliative therapies. Therefore, implanted ports are the preferred CVADs for this population because there is little interference with daily activities, no need for external dressing between therapies when the needle is absent, and a relatively low incidence of complications (Bassi, Giri, Pattanayak, Abraham, & Pandey, 2012; Dal Molin, Rasero, Guerretta, Perfetti, & Clerico, 2011; Goossens, Stas, Jérôme, & Moons, 2011; Vescia et al., 2008) . Evidence-based guidelines recommend patient education containing clear and comprehensive written information about long-term CVADs (Bishop et al., 2007; Dougherty et al., 2010) . Some patients feel confident with their knowledge about port management, but others are cautious and uncertain about the correct actions to perform (Weingart, Hsieh, Lane, & Cleary, 2014) . Oncology nurses who provide information about the required care of implanted ports can increase patients' knowledge of the device and help them achieve increased confidence.
Therefore, the aims of this pre/post study are (a) to evaluate the effectiveness of a written information intervention in improving knowledge about implanted ports in patients with cancer who have had a port for at least six months and (b) to assess the history, need, and preferences for port information.
Methods Sample and Setting
Patients admitted to the outpatient infusion service of the day hospital at Campus Bio-Medico University in Rome, Italy, were invited to participate in the study. Inclusion criteria were patients who had an implanted port for at least six months, were aged 18 years or older, were able to speak and write Italian, and were in adequate psychological and physical condition, as determined by the researchers, to complete the questionnaires. A period of at least six months was chosen because it allowed for multiple clinic visits, with repeated opportunities to receive and ask for information. It seemed unlikely that a difference in information about ports could occur after six months, and detailed information about the amount of time after implantation was not collected. Patients with ports were cared for by a multidisciplinary team, including oncologists, nurses, and anesthesiologists. The ethical committee of the university approved the study before it began (protocol 46/12 ComEt CBM, July 31, 2012).
Instruments
Knowledge about implanted ports: A seven-item instrument with four possible answers, including "I do not know," was used to measure knowledge about ports. An example of an item is the following: "How is the port flushed?" Each correct answer received one point, and the score ranged from 0-7, with 7 indicating the optimum level of knowledge about ports. This questionnaire was previously validated in patients with cancer and showed good reliability with a Cronbach alpha coefficient of 0.85 (Piredda, Conte, & Bartolozzi, 2005) .
Information needs and preferred sources of information: A sevenitem questionnaire, with three, four, or five possible answers, was used to assess patients' information history, opinions, and preferences about receiving information about implanted ports. An example of an item is the following: "How much information did you receive about the port?" The instrument was adapted from a previously validated tool that showed good reliability (Cronbach alpha coefficient = 0.88) (Piredda et al., 2008) .
Implanted port booklet: An informational booklet about implanted ports was developed using previous data about adult patients' demographics, literacy level, and information preferences (Piredda et al., 2005) . A multidisciplinary group, including nurses, anesthesiologists who implant ports, oncologists, communication experts, psychologists, and graphic designers, designed the booklet. It was based on the following criteria: inclusion of evidence-based and important information; plain written text; and attractive design, colors, and images. The content included information about the port's structure and usefulness, implantation procedure, management, complication signs, phone contacts in case of problems or questions, and port removal. Forty lay people, with wide-ranging age, education, and social levels, were asked to read the booklet and to evaluate its clarity, readability, and acceptability. Their recommendations were used to improve the text and illustrations.
Opinion about the booklet: An eight-item questionnaire with three possible answers (including an open response) was used to assess patients' opinions about the booklet received.
Demographic data included age, gender, and educational level. Clinical data, such as difficulty reading and hearing, were also recorded to ensure the appropriateness of providing written information materials.
Data Collection
A consecutive sample of 140 patients with cancer who visited the outpatient infusion service to receive treatments, IVsupporting therapies via the port, or port flushing from August to September 2012 were recruited to participate in the study. A researcher approached eligible patients at the start of their clinic visit, informed them about the study, and obtained their verbal consent to participate. Participating patients completed a set of four questionnaires. At T0, the patients filled out two questionnaires that assessed knowledge about ports, information needs, and preferred sources of information. Then, the patients were given the port booklet and asked to read it before they completed the test of knowledge about ports again and provided their opinion about the booklet (T1). The test was not open book, and no additional verbal information about ports was provided by the researcher. Participants completed the post-test before they left the day hospital.
Statistical Analysis
Descriptive statistics were used to analyze sociodemographic variables. Each item about "information needs and preferred sources of information" and "opinion about informational brochure" was analyzed with frequencies and percentages as a categorical variable. A total score was computed for "knowledge about implanted ports" for each patient, and the mean for the sample was calculated for T0 and T1. To investigate the effects of information needs and preferences on knowledge, univariate analysis of variance (ANOVA) was performed with the independent variable (each "information needs and preferred sources of information" item) and the dependent variable (the total score for "knowledge about implanted ports"). The Tukey post-hoc test was calculated when more than two groups were compared. The paired t test was used to evaluate the change in knowledge scores about ports from T0 to T1. McNemar's test for correlated samples was used to test the responsiveness of each item of the "knowledge about implanted ports" questionnaire from T0 and T1. Data were analyzed using SPSS ® , version 21.0.
Results
One hundred and thirty-three patients (response rate = 95%) consented to participate and filled out the questionnaires. Four sets of questionnaires were incomplete; therefore, data from 129 patients were analyzed. The sample was balanced in gender (n = 66, 51% female), and the mean age was 59 years (SD = 12, range = 34-81). Twenty-one (16%) participants had completed elementary school, 35 (27%) had completed middle school, 48 (37%) had completed high school, 20 (16%) had completed university, and 5 (4%) had a postgraduate degree. No participant reported having severe difficulties in reading or hearing.
Patients improved their knowledge about ports from 4.72 (SD = 1.28) at T0 to 6.53 (SD = 0.65) at T1. The improvements from T0 to T1 were significant (p < 0.001; effect size = 0.689; power = 1). Participants' answers to the questionnaires on information needs and preferred sources of information, as well as opinions about the informational booklet, are synthesized in Tables 1 and  2 , respectively. At baseline, 43% of the participants reported they had received little information about ports, and 14% reported they had never been informed. However, 67% wanted to receive "a lot" of information, and 30% wanted "as much as possible." Most (95%) respondents identified the period before port implantation as the most appropriate time for receiving information. However, only 65% received information before port implantation. The oncologist was the most frequent source of information about ports (39%), followed by the anesthesiologist who implanted the port (34%) and the oncology nurse (23%). The preferred source of information about ports was the oncologist (60%), followed by the anesthesiologist (35%) and the oncology nurse (4%). No patient preferred to receive information from a general practitioner. All participants believed that giving an informational booklet to patients with a port was very useful (75%) or useful (24%). ANOVA at T0 showed that patients who wanted as much information as possible (n = 39) scored higher in knowledge about ports than patients who wanted a lot or enough information (n = 90) about ports ( -X = 5.15, SD = 1.5 versus -X = 4.54, SD = 1.2; p < 0.05). The ANOVAs at T0 revealed no significant differences in knowledge about ports according to gender, age, and education. Every item of the "knowledge about implanted ports" questionnaire was responsive and showed improvement from T0 to T1 (see Table 3 ). Item difficulty was acceptable because more than 35% of the participants at T0 and 85% at T1 answered each question correctly.
All participants read the booklet, and the majority judged it was complete (98%), not difficult to understand (97%), and satisfactory (95%). Seventy-four percent responded "yes" to a question about whether the booklet decreased their anxiety level. Only 7% reported that information in the booklet was different from the information they had received previously. Five percent admitted that problems occurred that could have been avoided if the participants had received the booklet before the port was implanted.
Discussion
The study aimed to evaluate the effectiveness of a booklet to improve knowledge about implanted ports for patients with cancer who had had a port for at least six months and to assess patients' history, needs, and preferences for receiving information. Patients' baseline knowledge about ports was not satisfactory, similar to the findings of earlier studies in patients with ports (Piredda et al., 2005; Yesibalkan, Kir, Karadakovan, & Uslu, 2009 ). Unsatisfactory knowledge was reported even though participants were not naïve about ports and had a device implanted for six months or more and regularly accessed an outpatient infusion service. This revealed a lack of information provided to patients not only before port implantation, but also during outpatient care. Most patients wanted to receive as much information as possible and, in particular, to be informed before port implantation. In addition, knowledge about implanted ports was not affected by gender, age, or education, in accordance with Piredda et al. (2005) and Yesibalkan et al. (2009) . This suggests that the lack of patient information before the intervention was not because of gender, age, or education, which have been reported in the literature as influencing patients' ability and willingness to learn (Rutten et al., 2005) , but because of an actual lack of information. Patients reported a strong wish to be informed, and their knowledge improved significantly after they received the booklet. Therefore, it seems clear that the limited knowledge participants had at baseline was because of the scarce provision of information rather than a lack of willingness to learn more about implanted ports. Patients who wanted as much information as possible scored higher on the knowledge test than other patients. This suggests that patients with a great motivation to know are proactive in finding information but could be disappointed by the limited information provided by healthcare professionals.
Knowledge about ports improved significantly after the patients read the new booklet. Similar results were found in a randomized, controlled trial on written information for patients scheduled for port implantation (Piredda et al., 2016) and are consistent with recommendations by Johnson and Sandford (2005) .
The most frequent and preferred providers of information about the port are healthcare professionals who work in oncology and/or are experts in port management. No patient mentioned that he or she wanted to be informed by the family doctor, which is in accordance with results found by Piredda et al. (2005) and may be related to patients' awareness that ports are high-technology devices that require specialized competencies. More patients in this study received information from the oncology nurse (23%) than in a previous study (5%) conducted among Italian patients with cancer (Piredda et al., 2005) , which probably reflects an improvement and greater use of educational competencies among Italian oncology nurses. However, few patients reported that the oncology nurse was the first choice for providing information about ports, possibly because the educational role of nurses in Italy needs to be further developed and recognized by the public. Limitations Some methodologic limitations should be acknowledged. This was a single-site study; therefore, the authors do not know whether the results can be generalized to other patients with cancer or patients in other countries. The sample included patients who had had a port for at least six months, but detailed information about the actual time since implantation was not collected. Therefore, it was not possible to correlate knowledge with time and to measure changes in knowledge over time, taking into account this variable. In addition, a pre-/post-study design was used, which is not the gold standard for evaluating the effectiveness of interventions.
Conclusion
This pre/post study supports the usefulness of giving written information about ports to all patients scheduled for port implantation. This can help nurses, particularly those who are very busy, provide effective information with fewer time constraints. Most patients in this study expressed the desire to be informed as much as possible about their port, preferably before the device was implanted. The booklet improved patients' knowledge about ports and was perceived as reducing patients' anxiety. In addition, oncology nurses should provide information about ports not only to patients, but also to caregivers, who can support patients in port management at home. This is one of the first studies to address the effectiveness of informational booklets about ports for improving patients' knowledge. However, additional research is needed, using multicenter randomized, controlled trials to test the provision of written information before implantation and measuring the retention of information at follow-up. Evaluation of the effectiveness of written information in decreasing health complications and costs and improving port management, care quality, and patient satisfaction is also needed. Oncology nurses, by providing written and verbal information, can contribute to patients' empowerment and active participation in care while increasing their knowledge and confidence with port management.
